The purpose of this study was to evaluate the pattern of intake of coffee and caffeine-containing food among students in a post-secondary institution in northeastern Brazil. We interviewed 498 students. Among these students, 72.3% (n = 360) reported to consume coffee, with a higher prevalence among women (68.3%) and students aged between 18 and 25 years (82.8%). The student's residence itself was the top location for taking coffee (90.6%) and the most widely used method of preparation was brewing coffee using a cloth filter (82.5%). The average intake of coffee was 199.0 ± 230.6 ml/day, with a frequency of 1.6 ± 1.4 times a day and concentration between 4% -12%. Coffee was the main source of caffeine and the average daily intake of 147.3 ± 141.2 mg of caffeine was low. The data showed that the intake of coffee and caffeine does not represent a risk factor for the population studied. On the other hand, the scarcity of national studies on the subject points to the need of similar research about customer profile and pattern of consumption of coffee and caffeine, especially regarding the preparation technique of coffee, featuring benefits or risks for the development of chronic diseases.
Introduction
Coffee represents one of the main agricultural products in Brazil, with a total production of 48.09 million bags * Corresponding author.
A. G. Penafort et al.

31
of coffee in 2010, as estimated by the National Supply Company [1] . Caffeine, a substance first described in Germany in 1820 by the chemist Ferdinan Runge, is the most investigated substance in coffee [2] . Undoubtedly coffee serves as a primary source of caffeine for an adult individual, being consumed at different levels and segments of the Brazilian population [3] .
Caffeine is commonly found in drinks such as coffee, tea and soda; in cocoa or chocolate containing products, or in medications [4] - [6] . Caffeine exerts its pharmacological effects primarily by acting as a competitive antagonist of adenosine-receptor in the cerebral cortex, peripheral blood, kidneys, heart, gastrointestinal and respiratory tracts [3] . The adenosine neurotransmitter usually acts as an inhibitor and depressive factor in the brain. By antagonizing these effects, caffeine stimulates the release of norepinephrine and the spontaneous activation of noradrenergic neurons. The stimulant autonomic action of caffeine results in mental and cardiac stimulation, release of catecholamines. Another effect of caffeine is the sympathetic stimulation, leading to a modest increase in blood pressure and lipolysis, with an increase in free-fatty acid levels similar to what is observed in stress situation, when the body reserves are mobilized.
The caffeine content of coffee varies according to its preparation (filtration, percolation, boiling, instant, espresso), which can differ in various parts of the world and as a result, the caffeine content in a cup of coffee varies considerably [7] . In Brazil, the most commonly used methods are the coffee filtered in the paper filter, the Brazilian (filtered using cloth filter), boiled coffee (unfiltered) and instant coffee [5] .
Coffee contains a lipid portion, composed mainly of triacylglycerol, sterols and tocopherols, the typical components found in all common vegetable oils [8] . In the past few years, the scientific community has focused their efforts in investigating the possible effects of coffee on human health.
Epidemiological and experimental studies have investigated the relationship between coffee and caffeine intake and chronic diseases such as cardiovascular disease, type 2 diabetes mellitus, cancer, Parkinson disease, as well as other metabolic, reproductive and inflammatory conditions [9] - [18] . There is evidence from the literature of positive effects of coffee and caffeine intake in chronic disease prevention [4] [16] [19] . However, the question whether the excessive coffee and/or caffeine intake has adverse health effects remains inconclusive.
A literature review by Ruxton [6] , including studies published between 1992 and 2007, assessed the amount of caffeine that could lead to a maximum benefit and lower risk to health with respect to mood, cognitive function, hydration, urine output and performance, finding that such an amount could reach up to 400 mg/day.
There are very few studies investigating the intake habits of coffee consumers, especially in Brazil, making it difficult to assess whether coffee consumption by a population group represents a risk or a benefit to health. Therefore, the objective of this study was to evaluate the pattern of consumption of coffee and caffeinecontaining foods among students of a post-secondary institution in northeastern Brazil.
Methods
This study was part of a research program evaluating the pattern of coffee and caffeine-containing food intake among students at a post-secondary institution in Fortaleza-Ceara, Brazil. The research program aimed to assess the association between coffee intake and chronic diseases and was approved by the Ethics Board in the institution.
The study population was composed of students enrolled in undergraduate courses located on the main campus of the institution. The sample was determined after conducting a pilot study to identify the prevalence of coffee consumption, the main source of caffeine in the diet. Thus, considering the prevalence found of 65% and an alpha error of 4%, 498 students were included. Pregnancy was an exclusion criterion due to possible interference in the pattern of consumption of coffee and caffeine-containing foods.
The portion sizes for the coffee powder were obtained by direct weighing, using a digital scale (Nutri Plenna ® ) with 2 kg capacity and sensitivity of 1 g. The intake of other foods containing caffeine was transformed into grams by constant standardization [20] and information obtained from product labels. The total daily caffeine intake was calculated by summing the caffeine contained in each food consumed, obtained by specific amount of caffeine in food multiplied by the proportional weight and frequency of consumption of each product. Specific tables were used to obtain the amount of caffeine in each food [21] - [23] .
As there is still controversy in the literature about the safety of caffeine consumption, a moderate intake below 300 mg/day was adopted as the upper limit of safe intake that would not entail risk to a person's health [4] [19] . All data was analysed using SPSS (Statistical Program of Social Science), version 15.0. Descriptive statis-A. G. Penafort et al.
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tics as well as chi-square test were performed, adopting a significance level of 5%. Table 1 provides a description of the students. Coffee intake was reported by 72.3% (n = 360) of the students. The habit of drinking coffee was more prevalent among women 68.3% (n = 246), with a significant difference between both sexes (p = 0.020). The age group between 18 and 25 years (82.8%) was the one with a greatest prevalence of individuals reporting to drink coffee regularly (p = 0.021). The student's residence was the place where coffee was consumed more frequently (90.6%), followed by workplace (40.0%) and at their relatives house (15.0%).
Results
The most commonly reported method to prepare coffee was by using a cloth filter (83%), followed by soluble coffee (33%) and paper filter (25%). The cloth filter was mainly used at home (48.1%) ( Table 2) .
The average frequency of coffee consumption was 1.5 ± 1.1 times/day. Coffee intake at home range from one to fifteen times/day, with an average frequency of 1.6 ± 1.3 times/day. The average frequency of coffee consumption at other locations was 1.3 ± 1.0 times/day. The concentration of brewed coffee varied between 4 and 12%, with an average of 0.09 ± 0.54 g/ml and 0.05 ± 0.16 g/ml for the coffee consumed at home and at other locations, respectively, with no statistical difference between these concentrations (p = 0.050). The average daily coffee consumption was 199.0 ± 230.6 mL/day. The largest amounts of coffee were consumed at home (143.4 ± 161.8 mL versus 37.8 ± 83.6 mL at other locations).
Most students reported that their coffee intake was mainly in the morning (68.4%), while 18.4% had a higher intake in the afternoon and 13.2% in the evening. Only 31.6% of coffee consumers were able to identify situations in which they were more likely to drink coffee: during breaks (49%) and before exams (37%).
The average overall caffeine intake reported was 147.3 ± 141.2 mg/day. As expected, coffee was the main source of caffeine intake, contributing to 158.4 ± 133.1 mg/day of caffeine intake. Other caffeine-containing foods reported were soda and chocolate ( Table 3 
Discussion
Coffee intake was considerably prevalent in this cohort of post-secondary students, being higher than that reported by other studies in school environments such as the study by Lima et al. [18] in which a prevalence of 54.7% was reported. However, the prevalence in our study was similar to the one reported among female Nursing and Nutrition students (73.3%) and in population-based studies (90%) [24] [25] .
A research conducted by the Brazilian Association of Coffee Industry [2] identified that the habit of drinking coffee from childhood or even when in college is the main reason for starting or increased consumption. This could partially explain the high prevalence of coffee intake in our study.
A higher prevalence of coffee consumers was reported among women, which is consistent with data from the national survey on the coffee consumer profile [2] . A household budget survey in Brazil (2008-2009) reported a coffee intake average per capita of 215.1 g/day (222.3 g/day for men and 208.3 g/day for women) with a prevalence of consumption of 79.0% (78.7% men and 79.3% women). Another interesting result was the higher prevalence (83.5%) and consumption per capita (230.3 g) in the northeast region compared to other regions of the country [26] .
The habit of consuming coffee was more prevalent among individuals aged with 25 years or less. This finding conflicts with the trend shown by a research conducted in several Brazilian regions, which showed a greater prevalence among individuals aged 36 years or older [2] . Camargo et al. [27] observed a progressive increase in coffee consumption to the age group from 30 to 39 years with a decline in older individuals. This was a population-based research, involving various age groups, including older people, which may explain the discrepancies with the present findings. Nevertheless, to our knowledge there are no other studies assessing coffee consumption pattern just among young people.
Our findings were consistent with the study of Assis et al. [28] , which reported that coffee is preferably consumed at home in the north-east of Brazil, as well as in rural areas. The same findings were reported by a house- [26] . The same was reported by Lima [10] ; for that author, drinking coffee represents a moment of gathering the family together for Brazilians, which could explain why it is mainly consumed at home. The use of a cloth filter was the most commonly reported preparation in our study (82.5%). Other studies, in the United States [11] and in Brazil [27] have reported filtered coffee to be most commonly consumed by their participants; however, the type of filter used was not described in these studies (paper, permanent, and cloth filters). Although the use of cloth filter is poorly discussed in the literature, this method is not recommended. The cloth filter is not capable to retain substances present in the lipid fractions of coffee: cafestol and kahweol. These two substances identified as diterpenes may exert adverse health effects, increasing cholesterol levels [29] [30], although not all studies confirm this association [18] .
According to Brazilian Association of Coffee Industry [2] the cloth filter is a commonly used method to prepare coffee among Brazilians. This method is probably restricted to a few populations, hence the lack of international studies investigating the risks or even benefits associated with it.
The daily frequency of coffee consumption reported in this study was relatively lower than that in other studies. In a study using data from the Iowa Women's Health Study the frequency of coffee consumption was around 2.7 cups/day [31] . A research conducted by the Brazilian Association of Coffee Industry [2] reported that 76% of the people that drink coffee regularly have a daily intake and 18% drink coffee at least 5 times a week. The average frequency of intake was around 24 times a month, with an average daily consumption of 222 ml, similar to what was found in the present study.
The concentration of the coffee consumed has been poorly investigated. Camargo and Toledo [27] , state in their methods that the most common concentration is around 8% (20 g of coffee powder to 250 mL of water). Lima et al. [18] investigated the coffee intake of individuals presenting with hypertension and diabetes mellitus and reported a lower concentration of 2%.
The global average daily coffee intake coincides with the findings of Camargo and Toledo [27] , one of the few studies on coffee consumption in Brazil, where the average amount of daily consumption is 285 mL/day. In the study by Lima et al. [18] , although individuals diagnosed with hypertension and diabetes were studied, the daily average intake was greater than in a healthy population (515.4 ± 405.2 mL).
There is a gap in the literature regarding coffee consumption pattern of populations. For caffeine, the difficulty to establish a recommendation for intake by the quantity of coffee prepared lies in the fact that the amount of caffeine may vary according to many factors such as the plant of origin species, processing, concentration of the drink, preparation method and temperature [32] .
For most respondents in our study there was no particular time of day for coffee consumption. However, for those who reported a time of the day they preferred to have coffee, the morning was the period reported, which seems to reflect a greater association with the traditional breakfast in the morning. Students also reported to consume coffee at night, which may coincide to the time destined to work on school assignments.
Coffee was most consumed during class intervals and before exams, which may be related to strategies consistent with the effects of caffeine as a stimulant of the central nervous system, increasing concentration and combating fatigue and somnolence [10] .
Although caffeine is present in many products, coffee remains its main source followed by tea, chocolate and some types of soda [4] [32] [33] . This is partially due to the higher concentration of caffeine in coffee compared to other sources.
In addition to coffee, soda and chocolate were substantially consumed by students; however, with a smaller contribution to the total daily caffeine intake due to their lower caffeine content compared to coffee. The average of caffeine intake from chocolate-based products was similar to the one reported by Camargo et al. [27] of 16.6 mg/day for women and 19.8 mg/day for men. The authors reported that caffeine intake from soda was on average 18.3 mg/day and 26.3 mg/day for women and men, respectively. Total caffeine intake was similar to a population-based study in Brazil in which caffeine intake ranged between 126.77 mg/day and 171.15 mg/day. According to Higdon and Frei [19] , such intake would not be associated with any adverse health outcomes. The authors suggest that a daily intake below 400 mg/day is not associated with increased risk of cardiovascular disease, while <300 mg/day would be a safe dose regarding osteoporosis risk and <500 mg/day would not be associated with an increased risk of cancer.
Coffee has been associated with beneficial effects and is now considered a functional food [34] . Coffee con-sumption has been reported to be inversely associated with the risk of liver and kidney cancer, and to a lesser extent, breast and colorectal cancer [35] . Coffee intake has been shown to have a prebiotic effect increasing the number and metabolic activity of Bifidobacterium [36] . Another benefit from coffee intake is related to its antioxidant capacity provided by its phenolic compounds. Furthermore, these same compounds are responsible for other effects associated with coffee intake such as antimutagenic activities, anticarcinogenic properties, antibiotic, anti-inflammatory and antihypertensive [37] . Caffeine may also have positive effects if ingested in low to moderate doses, such as improvement in attention and learning ability, increased physical performance and effect on mood [37] .
Conclusion
Coffee intake was highly prevalent among post-secondary students. Nevertheless, their intake is below the upper limit of 300 mg/day for adverse effects; hence it does not represent any risk to these individuals' health. Studies further investigating the pattern of coffee, as well as the implications of different methods of the coffee preparation are needed.
